Life expectancy is increasing in most developed countries, and elderly people have the highest incidence of melanoma.
T he incidence of melanoma and related mortality have been steadily increasing in the past 25 years in most developed countries. [1] [2] [3] [4] Despite a recent trend for a decrease in younger populations in northern Europe, incidence rates are still increasing recently in the elderly, particularly in older men. [1] [2] [3] In the United States, more than 40% of melanomas are diagnosed in patients older than 65 years.
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In France, incidence rates exceed 25 per 100 000 in men and women older than 65 years compared with 7.6 per 100 000 and 9.5 per 100 000 in men and women of any age, respectively (world-standardized rates in 2000). 4 In addition to higher incidence rates, older patients have lower diseasespecific survival rates than do younger ones. 6, 7 Classical factors associated with a poorer prognosis in older patients are tumors with a higher Breslow thickness, a higher mitotic index, and more advanced stages at diagnosis. [8] [9] [10] [11] [12] These factors may result from longer delays to diagnosis in elderly patients because of inadequate screening or lower awareness levels regarding melanoma 13 and from more rapidly growing and/or invasive tumors, possibly related to declining immune function.
In addition to tumor-and/or host-related factors, it may be hypothesized that age-related variations in management of melanoma could contribute to the poorer outcome in older patients. Many survival analyses using specific or relative survival as an end point (ie, excluding general agerelated mortality) identified age as an independent prognosis factor after adjustment for initial characteristics of the tumor. 9, [14] [15] [16] [17] This finding suggests that factors other than stage at diagnosis and initial characteristics of the tumor could play a role in the poorer outcome in older patients. Most studies on melanoma in the elderly have focused on characteristics of patients and tumors; to our knowledge, none has included comprehensive data on the real management of melanoma on a population basis. Previous studies [18] [19] [20] [21] 
Methods

Study Population
The study was approved by the institutional review board of Reims University Hospital, Reims, France. were identified using surveys of dermatologists, cancer registries, and pathology laboratories, as previously described. 19, 21 For each case, data were collected through questionnaires mailed to referent physicians, most of whom were in private practice or hospital dermatologists. Physicians could request the assistance of a clinical research assistant, either by telephone or on site. For 4 patients with more than 1 melanoma during the study period, only the thickest tumor was considered for analysis.
The following data were collected for each patient: age, sex, administrative départements, area of residence (urban vs rural), circumstances of diagnosis, anatomic location (divided into 4 locations: head and neck, lower extremity, trunk, and upper extremity), histologic subtype (including superficial spreading melanoma, nodular melanoma, lentigo malignant melanoma, acral lentiginous melanoma, and other or unclassified subtypes), Breslow thickness, ulceration, modalities of surgery (including excision biopsy, definitive margin excision, and total margins), SLNB, presentation to a multidisciplinary decision committee for a decision on management as recommended by the French Cancer Plan, medical imaging for initial staging, adjuvant therapies, and follow-up procedures.
Data on the circumstances of diagnosis were collected from the referent dermatologist for each patient and divided into 5 groups: referral to a dermatologist by a general practitioner (GP) for the tumor, patient-initiated direct consultation with a dermatologist for melanoma, melanoma diagnosed during regular screening for skin cancer, melanoma diagnosed during evaluation for another dermatosis (incidental diagnosis), and referral by another specialist.
Excision margins were classified as appropriate, excessive, or insufficient, according to the 2004 French recommendations for total margins. These recommendations were 1 cm for melanomas with a Breslow thickness of 1.0 mm or less, 1 to 2 cm for a Breslow thickness between 1.0 and 2.0 mm, and 2 to 3 cm for a Breslow thickness of 2.0 mm or greater. 23 
Statistical Analysis
Quantitative variables were described as mean (SD) or median (range) according to their distribution, and qualitative data were described as number and percentage. Older patients were defined as individuals aged 70 years or older and were compared with those younger than 70 years (ie, the younger group) for every study variable. Comparisons between the older and younger groups were performed using a 2-tailed unpaired t test, Wilcoxon rank test, χ 2 test, or Fisher exact test, as appropriate. Multivariate analyses were performed to investigate the adjusted role of age on different management features (time to definitive excision, margins, and medical imaging for initial staging) using logistic regression with ascending stepwise selection and entry and exit threshold set at 0.20. P < .05 was considered statistically significant. Statistical analyses were performed using commercial software (SAS, version 9.0; SAS Institute, Inc).
Results
Patient and Melanoma Characteristics
A total of 1621 patients with a primary cutaneous melanoma diagnosed in 2004 or 2008 were included in the study; 487 individuals (30.0%) constituted the older group and 1134 patients (70.0%) composed the younger group. The median age in the older and younger groups was 77 years and 51 years, respectively. No significant differences were observed for sex distribution ( Table 1) .
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Tumor location and type differed between older and younger patients. Older patients had a higher proportion of head and neck melanomas (29.4% vs 8.7%; P < .001) and a lower proportion of melanomas located on the trunk (28.6% vs 41.5%; P < .001) and the lower limbs (24.5% vs 32.8%; P < .001). Superficial spreading melanoma was the most frequent histologic subtype found in both older (55.9%) and younger (77.4%) patients, but older patients developed nodular melanoma, lentigo maligna melanoma, or acral lentiginous melanoma more frequently (37.9% vs 15.4%; P < .001). Patients in the older group had thicker melanomas (mean Breslow thickness, 2.34 vs 1.35 mm; P < .001) and a higher frequency of ulcerated lesions (20.9% vs 12.4%; P < .001), resulting in tumors of more advanced AJCC stages (stages T3 and T4: 36.7% vs 20.1%; P < .001). No significant difference between groups was observed for ulceration after stratifying for Breslow thickness. In the older group, the proportion of AJCC stages T3 and T4 melanomas was higher in patients living in a rural area than in patients living in an urban area (42.3% vs 33.1%; P = .05), whereas no relationship between stage and area of residence was observed in the younger group. 
Circumstances of Diagnosis
Older patients more often received a diagnosis of melanoma in a general practice setting. They less frequently consulted a dermatologist directly for their tumor. In addition, older patients received the diagnosis less frequently during a regular screening for skin cancer ( Table 2) .
Initial Management of Cutaneous Melanomas
Presentation to a multidisciplinary decision committee in a referral center for management was more frequent in the older than in the younger group (49.5% vs 43.1%; P = .02). However, this difference disappeared after stratifying for Breslow thickness, the rate of presentation being similar in both groups for melanoma thicker than 1 mm (58.4% vs 57.4%; P = .80).
Initial excision was performed by a surgeon more often in older patients (31.4% vs 14.4%; P < .001) ( Table 3) . Some 22.2% of patients in the older group, compared with 7.1% in the younger one, did not undergo a definitive excision with additional margins after initial excision (P < .001). Definitive excision was more often performed by a surgeon in older patients (68.7% vs 58.4%; P < .001). The time to definitive excision was more often longer than 6 weeks in older patients (32.1% vs 22.0%; P < .001). After taking into account Breslow thickness (odds ratio [OR], 1.4; 95% CI, 1.01-1.8; P = .05) and performance of an SLNB (OR, 3.6; 95% CI, 2.5-5.1; P < .001), older age still had a statistically significant effect on time to definitive excision (OR, 1.4; 95% CI, 1.1-1.8; P = .02).
The total excision margins were insufficient in 16.8% of the older patients compared with 5.0% in younger patients (P < .001). Factors independently associated with an insufficient margin in multivariate analysis were age older than 70 years (OR, 2.2; 95% CI, 1.5-3.5; P < .001), the head and neck location (OR, 4.4; 95% CI, 2.8-6.9; P < .001), and Breslow thickness greater than 2 mm (OR, 5.0; 95% CI, 3.3-7.6; P < .001). In the group of melanoma with a Breslow thickness of 1 mm or more, SLNB was less often performed in older patients than in younger ones (23.3% vs 41.4%; P < .001). No significant difference was observed for the rate of positive SLNB results between the 2 groups (22.4% in the older group vs 19.8% in the younger group; P = .70). 
Further Management
Despite more advanced tumors in the older group, systematic medical imaging for initial staging was less frequently carried out in this group than in the younger one (72.6% vs 78.6%; P = .01). In multivariate analysis, factors independently associated with the use of medical imaging for initial staging were age younger than 70 years (OR, 1.7; 95% CI, 1.3-2.2; P < .001) and a Breslow thickness of 1 mm or greater (OR, 4.1; 95% CI, 3.0-5.6; P < .001). For these analyses, patients with a positive SLNB result (n = 54) were excluded. In the group of patients (n = 407) with a melanoma thicker than 1.5 mm (a cutoff size corresponding to the approval of adjuvant low-dose interferon alfa in France), adjuvant therapy was less frequently proposed (18.9% vs 58.8%; P < .001) to older patients than to younger ones and was started less frequently. Only 16 of 169 older patients (9.5%) compared with 87 of 238 younger ones (36.6%), started adjuvant therapy (P < .001) ( Table 4) . Adjuvant therapy was most often lowdose interferon alfa (74.3%) or high-dose interferon alfa (10.1%), without any significant difference between the age 2 groups. Adjuvant therapy was prematurely stopped in 73.3% of older patients vs 34.1% of younger ones (P = .004). Reasons for stopping adjuvant therapy in older patients included disease progression (30.0% of patients), adverse effects (50.0%), and patient's choice or unspecified reasons (20.0%).
During follow-up, no significant difference was observed for the use of systematic medical imaging between the 2 groups (41.3% in the older group vs 41.1% in the younger one; P = .96). Older patients were more often monitored with a 3-month interval than were younger patients (Table 4) , but this difference disappeared after stratifying for Breslow thickness.
Discussion
This population-based comparative study included comprehensive data on the management of 1621 melanomas diagnosed in 2004 and 2008 in 5 regions of northeast France. No significant difference was observed between these 2 nonconsecutive years for the characteristics of patients, melanomas, and main features of management (data not shown) except for an increasing role of GPs in diagnosis from 2004 to 2008, as reported in a previous study. 21 In contrast, major differences were identified in both years of the study period between older and younger patients concerning the initial characteristics and the subsequent management of their melanoma.
Our results confirm and extend those of previous reports on the presentation and characteristics of melanoma in the elderly. 9, 24 In accordance with previous series, 6,9,24 we observed that the head and neck was the most frequent location in older patients (29.4% of all melanoma cases vs 8.7% in younger ones). Previous authors 9, 25 have demonstrated that the head and neck location of melanoma increases with age and becomes the most common site after age 70 years. It was suggested that this high incidence of head and neck melanoma might be attributable to cumulative photo damage, resulting notably in numerous lentigo malignant melanoma. This predominant site may have a significant clinical impact. Because the head and neck location has been shown to have an independent adverse prognostic effect on survival, 17, 26 this topographic characteristic could play a role in the poorer prognosis of melanoma in the elderly. The most relevant difference in terms of baseline prognostic characteristics between older and younger patients in our study, as in previous ones, 8, 10, 11, 27 was a higher Breslow thickness in the older group. Among factors that could explain this difference, the frequency of the nodular histologic subtype may play an important role. In the present study, nodular melanoma occurred twice as frequently in the older group as in the younger one. Nodular melanomas have been consistently reported 8, 11, 18, [28] [29] [30] to be associated with more advanced clinical stages at diagnosis and poorer prognosis than other types of melanoma. This may be explained mainly by a more biologically aggressive behavior, including the absence of an initial radial growth phase, an increased number of mitoses, and a more aggressive growth rate. 31 In addition, delayed diagnosis is frequent for nodular melanoma, which often lacks the ABCD criteria (asymmetry, border irregularity, color variation, and diameter >6 mm) and is often misdiagnosed at first consultation. 10, 32, 33 In addition to nodular melanoma with clinical characteristics not typical of melanoma, more typical tumors according to the ABCD rule, including superficial spreading melanoma, may also have a delayed diagnosis in older individuals as a consequence of location in scarcely visible areas (ie, scalp and back), absence of a partner for home examination, poor vision, ignorance of clinical changes, and/or confusion between melanoma and seborrheic keratoses. 9, 34 Finally, a simple explanation for increased tumor thickness in older patients is that melanoma originated at a younger age and progressed over time. 35 Thus, tumors with a long radial growth phase lasting many years enter a vertical growth phase later in life, frequently resulting in advanced lesions in older patients. In addition to intrinsic characteristics of tumors, sociodemographic factors and patients' living conditions played a role in melanoma stage at diagnosis. 11, 21, 30, 36 Whereas no relationship between area of residence and stage at diagnosis was observed in the younger group, older patients living in a rural area received diagnoses of more advanced AJCC stages of melanoma than did those living in an urban area. Geographic inequalities in health have been observed frequently between areas with contrasting socioeconomic conditions, and studies in industrialized countries have found higher overall mortality rates in rural populations. 37, 38 More specifically, cancer mortality has been shown to be higher in rural areas. 37 Although the incidence of melanoma as a whole is higher in populations with a high socioeconomic level, 39 including those of metropolitan areas compared with rural ones, 40 lower socioeconomic status has been associated with later stages at diagnosis and a higher mortality rate. 28, 39 Our study suggests that such inequalities could be more prominent in older individuals than in younger ones. In addition to characteristics of tumors and sociodemographic characteristics of patients, our study provides comprehensive data on circumstance of diagnosis and subsequent management of melanoma. In France, no systematic skin cancer screening has been organized. The recognition of individuals at risk by GPs and regular follow-up by dermatologists have been encouraged. However, despite a much higher incidence of melanoma and other skin cancers in the elderly, no special attention has been provided for older patients. In our study, older patients were more often diagnosed with melanoma in a GP setting and were rarely receiving regular skin cancer screening when they developed melanoma. Previous studies found that melanomas diagnosed by GPs were thicker than those diagnosed by dermatologists 18, 21, 30 and that the thinnest tumors were observed in the group of patients regularly screened by dermatologists. 18 Therefore, our present results
show that older persons have the most disadvantageous diagnosis pattern for early detection. Although it has been previously suggested that not only a follow-up by dermatologists but also a periodic full-body skin examination by GPs may be associated with early melanoma detection, 41 a previous study 21 found that full-body skin examination by GPs was very rarely performed in daily practice in France. Together, these data suggest that diagnosis patterns for melanoma in older individuals could be considerably improved in France. Following initial diagnosis, the management of melanoma also appears to be a challenging issue. Chang et al 42 emphasized that older patients should be treated according to the characteristics and prognostic factors of their tumors and not according to their more advanced age. In contrast to this statement, we observed that 16.8% of elderly people, compared with 5.0% of younger ones, had insufficient excision margins (due to either absence of definitive margin excision or inadequate safety excision). Furthermore, using multivariate analysis, we found that age contributed to insufficient margins independently of other factors frequently identified in older patients, ie, the head and neck location and a greater Breslow thickness. In addition to a higher rate of insufficient margins, older patients experienced longer delays to definitive excision. Age had an independent effect on time to definitive excision after taking into account other factors associated with longer delays, ie, greater Breslow thickness and the performance of SLNB. Among patients typically eligible for SLNB (ie, having a melanoma with Breslow thickness ≥1 mm), only 23.3% in the older group (vs 41.4% in the younger one) underwent this procedure. This may partly be the result of the limited practical value of SLNB in older patients for whom interferon alfa or other adjuvant therapies are not an option. In addition, the prognostic value of SLNB may appear to be reduced in very old patients with limited life expectancy. However, our results contrast with data recently reported from Germany by Livingstone et al. 43 Although these authors also observed a significant effect of age on the use of SLNB, more than 82% of a total of 419 patients with a melanoma thicker than 1 mm had an SLNB. Since more than 50% of patients in the Livingstone et al study were older than 60 years, it is probable that most elderly subjects as defined in the present study (ie, ≥70 years) also had an SLNB in the German investigation. Another major difference between older and younger patients was the rate of adjuvant therapy proposed and completed. During this study period, both low-dose interferon alfa-2a and high-dose interferon alfa-2b were approved as adjuvant therapies in France for melanomas 1.5 mm or more in thickness and those "at high risk of recurrence" (≥4 mm or stage III), respectively. Most of the patients given adjuvant inter-feron alfa in the present study received the low-dose regimen. However, only 2.4% of older patients (4 of 169) compared with 22.7% of younger ones (54 of 238) eligible for adjuvant therapy underwent a full course of interferon alfa (ie, ≥1 year). This may be the result partly of good clinical practices, as many older patients have poor health, making it difficult to prescribe adjuvant therapies. In addition, older patients may be reluctant to accept a treatment with significant adverse effects and little benefit. However, this contrasts again with the study of Livingstone et al, 43 which found that adjuvant therapy was initiated in 114 of the 330 German patients (34.5%) of all ages eligible for an adjuvant therapy according to the same criteria as in France.
There are some limitations to this study. First, it was retrospective. Second, what we observed in the northeast part of France may not be generalized to the whole French territory. Third, factors such as skin type, number of nevi, family history of melanoma, and history of nonmelanoma skin cancer or noncutaneous cancer were not collected, and further studies are required to compare such risk factors and characteristics between older and younger patients.
In summary, compared with the younger group, older patients had thicker melanomas of more aggressive subtypes that were more often diagnosed coincidentally in a GP setting. They also had a higher rate of insufficient surgical margin, a longer delay to definitive excision, and lower rates of SLNB and adjuvant therapies. Because different studies failed to show any significant effect on survival associated with surgical margins [44] [45] [46] and performance of SLNB, 47 and 2 meta-analyses noted only a low effect of adjuvant interferon alfa on overall survival, 48, 49 it remains questionable whether specific differences observed in the present study played a role in a poorer outcome of melanoma in the elderly. However, it has been suggested previously that specific variations in management of melanoma, although with uncertain impact when studied individually in clinical trials, could have a significant effect on mortality when taking place together in a population setting. 50 It may therefore be hypothesized that age-related variations in the management of melanoma observed in the present study might contribute to a poorer overall prognosis in the elderly. Stage at diagnosis remains the most important difference between younger and older patients. Further public health campaigns regarding melanoma should focus on access of elderly people to early diagnosis and excision with appropriate margins.
